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Abstract
Background: In common with many other countries, native forest in the Ireland is under pressure from a variety
of sources. Although the area of forest has increased to 10.5% of the land area of Ireland, this is comprised mainly
of exotic conifer species (6.8%). Native species woodland represents only 100,000 hectares (1.4%) of the land area.
In addition, much of this area is fragmented and comprised of a narrow range of species. Just 20,000 hectares is
represented by woodland resembling the ancient woodland that once covered much of Ireland.
Methods: This paper examines the natural capital value of the existing area of woodland as represented by the
value of the ecosystem services it provides.
Results: The results demonstrate a significant economic value in excess of €67 million per year. We discuss the
consequences of the erosion of this value that could result from continued mismanagement of native woodland.
The results show that current government policy is failing to realise the economic value of native woodland and is
deficient in terms of the continuity of support.
Conclusions: The paper demonstrates the very significant values that could be supplied by a gradual expansion of
woodland area up to 100% of the current forested area, especially if this expansion is targeted at areas with the
highest potential for amenity and water resource protection.
Introduction
Extensive forest once covered most of Ireland but,
today, the Republic of Ireland is one of the least forested
countries in Europe. Less than 10.5% of the land area
(approx. 697,600 hectares) is forest and 68% of this is
occupied by commercial softwood species (Forest Ser-
vice 2012). Excluding mixed and non-native broadleaf
forest, only about 100,000 hectares of native woodland
remaini. Of this, approximately 20,000 hectares is
defined as ancient woodland, i.e. woodland dating from
the period (prior to the 1600s) before commercial plant-
ing began (Perrin and Daly, 2010). These remnants are
not only a natural asset, but a natural capital asset that
provides significant cultural, regulating and provisioning
ecosystem services (Quine et al. 2011). Supporting eco-
system services (such as a habitat for specialist and non-
specialist species) also exist for each of these ecosystem
services in one manner or another.(Quine et al. 2011)
This paper describes the particular ecosystem services
provided by Ireland’s native woodland. The objective is
to demonstrate that cultural and regulating services, in
addition to provisioning services, have an economic
value, and that native woodlands are not just of esoteric
or conservation interest. These values are at risk from a
variety of threats such as spatial fragmentation, invasive
species, deer browsing, poor management and inconsis-
tent state support (Perrin et al. 2008; NPWS 2008; Purser
et al. 2009). The intention is to demonstrate both the
value of the existing area of woodland and to assess the
potential benefits of an expansion of native woodland up
to an area equal to that of the total current forested area.
Although the focus of the study has clearly been on
Ireland, an examination of these ecosystem service values
has relevance to many other countries whose native
woodland resource is small and dominated by a relatively
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large commercial forest resource, or where native forest
is vulnerable to neglect, loss and damage.
An assessment of the value of ecosystem services
values and, by extension, the value of the natural capital
stock, has relevance to land-use policy and the efficient
allocation of resources. In Europe, the EU Biodiversity
Strategy requires Member States to integrate ecosystem
service values into national accounting and reporting
systems by 2020ii. This process will inform and coordi-
nate decision-making and provide the foundation for a
possible range of incentives to unlock natural capital
values for the purpose of sustainable economic growth.
Methods
The natural capital value of existing native woodland
was estimated using the following series of steps:
1) locating specific values that have been identified
by previous studies;
2) drawing on values that have been calculated for
the total forest area (coniferous and broadleaf) in
instances where there are no previous studies of
native woodland;
3) taking as a proportion the area that is represented
by native woodland;
4) factoring up the value of this proportion by avail-
able evidence of the relative value of native woodland.
The economic value of cultural, regulating and provi-
sioning ecosystem services, and of the biodiversity of
forested land, is notoriously difficult to quantify. Quali-
tative information about the relationships between nat-
ural woodland and biodiversity, water quality, fish
populations and flooding is available from scientific
references but few of these provide quantitative data or
estimates, especially the marginal quantitative estimates
ideally needed for economic analyses. Indeed, the lack of
primary data on many ecological functions is a problem
for all studies that attempt to transform discussion of
ecosystem services from the burgeoning theoretical lit-
erature into tangible indicators of economic value.
Rather, the objective in the first instance is to demon-
strate the importance of protecting native woodland for
future ecosystem service provision.
Results
At present, the absolute value of ecosystem services
from Ireland’s native woodland is small simply because
the remnant area of native woodland is small. However,
because there is so little woodland, what remains has a
premium value compared with non-native coniferous
plantation, particularly for biodiversity and amenity.
Furthermore, precisely because the stock of native
woodland is small, any increase in the area of woodland
can be expected to retain high levels of value without an
imminent prospect of diminishing returns.
Cultural services
Various studies over the years have examined the public
benefits of Irish forests, especially for amenity and land-
scape (Howley et al. 2011; Scarpa et al. 2000; Ni Dhub-
hain et al. 1994; Clinch 2006; Fitzpatrick Associates
2005; Upton et al. 2012b). However, no study appears to
have been conducted in Ireland or the UK that is speci-
fic to native woodlands, although Upton et al. (2012a)
examined the relative value of native species as an attri-
bute within a choice experiment. Native woodland
makes an important contribution to the Irish landscape.
It is valued for amenity, including for the appreciation
of birds and other wildlife, and is a setting for various
passive and active recreation pursuits. Ancient wood-
lands also often contain archaeological features and evi-
dence of old field patterns, coppicing and settlement
(Perrin and Daly 2010; Byrnes 2007).
Amenity
At least 18 million visits are made each year to state-
owned forests according to the Coillte, Ireland’s semi-
state-sponsored forestry company, although the total
number of visits to woodlands of all types has been
reported as being up to 38 millioniii. Based on a number
of previous surveys in Ireland and the UK (Gelan et al.
2007; Ni Dhubhain et al. 1994; Fitzpatrick Associates
2005), people’s willingness-to-pay for a forest visit
ranges from €4 to €10. Specialist users, such as moun-
tain bikers, are estimated to value each such visit more
highly, at €18 (Christie et al. 2006). The utility value of
these trips could amount to €168 million per year. This
estimate is based on the breakdown of types and fre-
quency of use provided by Fitzpatrick Associates (2005)
after allocating an average of €7 to irregular visits by
Irish adults but half this figure to frequent visitsiv. Most
of this activity would, of course, occur in non-native
coniferous forest as this type of forest predominates.
Upton et al (2012a) estimated the relative marginal
value of an increase in broadleaf area as being 30%
more than that for an equivalent increase in non-native
coniferous forest. If this relative marginal value is allo-
cated to forest visits, the amenity value of the native
component could be at least €35 million per year
despite its relatively small area.
In principle, if the relative value of a visit to native
woodland is higher than that to non-native forest, it
should follow that the number of trips to native woodland
will also be greater if all other factors, such as conveni-
ence, are equal. In this study, the same frequency of visits
to both forest types has been assumed. This is because
many native woodlands are small or located on private
land, whereas many non-native forests are on public land
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and also have visitor facilities. Visits to forests tend to sti-
mulate expenditure on accommodation, food and walking
equipment. One third of forest and trail users were found
to spend an average of just under €15 per trip, and
approximately 5% of these spent €64 when staying over-
night (Fitzpatrick Associates 2005). Proportionate domes-
tic expenditure associated with native woodlands could,
therefore, amount to €14 million. Some prime destina-
tions, such as Glendalough and the Killarney National
Park, are forested largely with native species and attract
over one million visitors each year while some of Ire-
land’s most wooded counties also attract large numbers
of overseas touristsv. Tourists are attracted by the scenic
and recreational values but, in the absence of quantita-
tive evidence of this contribution, only 5% of these visits
have been attributed to the native woodland compo-
nent. On this basis, foreign visitor expenditure could
amount to €10 million per year, contributing to a total
of estimate of expenditure of €24 million.
Health benefits
Forest amenity also contributes to health, both through
psychological health and wellbeing and the role of physical
exercise in combating obesity, cardio-vascular disease,
stroke and cancer (CJC Consulting 2005). This provides
two utility values, one which users attach to their own
good health, and the other for public good benefits such
as reduced sick days and savings on healthcare expendi-
ture. Some studies have suggested a positive relation
between nature and reduced stress levels (e.g. (Ulrich
1983; Kaplan and Talbot 1983; Laumann et al. 2003).
However, it is notoriously difficult to attribute health ben-
efits to any one environment (Sunderland 2012). A pro-
portion of the perceived personal health benefits would be
captured within the per-visit willingness-to-pay estimates
above, but public benefits such as reduced health-care
costs and absenteeism from work must also be acknowl-
edged. No quantitative, applied surveys exist on the exer-
cise habits of forest users. However, it is possible to
estimate the benefits of such exercise using figures pro-
vided by CJC Consulting (2005). For example, if 1% of the
34% of Irish people regularly visiting forests (Fitzpatrick
Associates 2005) were previously inactive (i.e. 3,800 peo-
ple) in any one year, then the benefits of this exercise
would amount to €15 million in reduced healthcare
expenditure and increased productivity. Previous studies
have applied an arbitrary reduction of 75% to these benefit
estimates because other exercise opportunities are avail-
able (Regeneris 2009). This modification reduces the value
associated with the existing area of native woodland to
less than €1 million per year. However, as it fails to
account for other benefits such as the contribution to
mental health and children’s spatial and social develop-
ment (O’Brien and Murray 2005), we estimate actual
benefits of €2-3 million per year.
Regulating services
Flood reduction
Although forest cover can reduce water supply to the
ground and aquifers (Soulsby and Reynolds 1995), water
availability is only occasionally an issue in Ireland.
Excess flow is a more familiar problem. The insurance
costs of recent flooding in Ireland have been estimated
at €46 millionvi. In the UK, a property with an annual
1% risk of flooding has an estimated annual equivalent
damage of nearly €100 (Penning-Rowsell et al. 2005).
Native woodland does not remove the risk of flooding,
but does have a moderating effect on run-off. Base flows
have been reported to represent a higher proportion of
total flows of around 60% compared with 20% in non-
forested catchments (Neary et al. 2008; Kilfeather 2000).
Peak flows in forests are extended by 20-140 minutes
(Thomas and Nisbet 2007) reducing the risk of flash
flooding. Differences in tree density, ground flora, topo-
graphy, soil and geological conditions make it very diffi-
cult to extend these estimates to general predictions.
Water quality
The EU Water Framework Directive (2000/60/EC)
requires that water authorities achieve a target of
achieving “good water status” by 2015. Only 52% of
Irish rivers are currently of “good” quality status, largely
due to eutrophication (EPA 2010). Woodland has the
capacity to absorb nutrients that would otherwise enter
watercourses, particularly if planted in buffer strips
(Machava et al. 2007). The one study of public prefer-
ence for water quality improvements conducted to date
in Ireland (Stithou 2011) indicates a willingness-to-pay
(in terms of additions to water charges) of €32 and €66
per year for small and large improvements respectively.
The survey was undertaken three years prior to the con-
troversial introduction of water charges, but the
amounts are broadly consistent with those from other
European studies.
Game angling for salmon is of economic value but
numbers have declined in recent decades for various
reasons. Terrestrial factors include declining water qual-
ity, land drainage and obstructions such as poorly
designed weirs (IFI 2011). An Indecon report in (2003)
showed that each rod-caught salmon was worth €420-
440 in terms of direct tourism expenditure. The capital
value of fishing rights also relates to catch expectations
with each salmon caught estimated to contribute
€2,000-€8,000 to the economyvii. Here again, there is
uncertainty as to the exact relationship between forestry
and fish populations. Broadleaf species or alluvial wood-
land appear to enhance the habitat of salmonid species
and to provide protection from bank erosion and pol-
luted run-off, whereas large-scale conifer planting may
reduce trout numbers (Allott et al. 1997). Shade, tem-
perature moderation and associated food availability
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(e.g. falling debris and invertebrates) contribute to sal-
monid numbers and to the survival of fry (Broadmea-
dow and Nisbet 2004; Malcolm et al. 2008). Lehane
et al. (2001; 2002; 2004) found that overhanging vegeta-
tion and pooling (including where created by woody
debris) contributed most to trout numbers on rivers
surveyed in Ireland.
Carbon sequestration
Broadleaved trees grow more slowly than conifers in
Ireland’s temperate climate and their rates of carbon
sequestration are, therefore, lower. Sequestration by oak
in the UK has been estimated at 1.8 t C ha-1yr-1 on
Yield-Class-4 sites (Dewar and Cannell 1992; Cannell
and Milne 1995), although higher figures have been esti-
mated for Irish trees (Black et al. 2006). Ireland’s stock
of native woodland is comprised largely of mature trees.
The biomass of large trees contains a great deal of car-
bon but their growth rates will be low and so sequestra-
tion of further carbon will be small. In contrast, young
trees will grow much faster. Assuming that only one
fifth of the area is comprised of young trees (based on
Forest Service planting figuresviii ), annual sequestration
is estimated as being 30,000 t C yr-1. Carbon storage by
trees on higher yield-class sites has been estimated at up
to 115 t C ha-1 and as much as 298 t C ha-1 once the
carbon content of the soil is included (Bailey et al.
2006).ix Products made of hardwood do not necessarily
have a longer life cycle than those from softwood (aside
from the use of softwoods for pallets or pulp). However,
a large proportion of broadleaf trees have been planted
for non-timber purposes (Perrin et al, 2008), so much of
this carbon will remain in long-term store. An expan-
sion of the area of planted native woodland, plus the
relatively long lifetime of broadleaved forest, are both
positive factors in buying society time to deal with the
likely effects of climate change. Estimates of the eco-
nomic value of carbon sequestration by native woodland
in Ireland range from €2-8 million per year.
Provisioning services
Timber production
Hardwood prices in Ireland and globally were depressed
by international over-capacity between 1989 and 2008,
and fell by as much as 75% in real terms during that
period (Valatin and Starling 2010). They have
rebounded in recent years to around €60 m-3, with high
quality grades selling at €100 - €300 m-3.x However, the
quality of the available standing stock of native trees is
poor and limited as these trees have not been managed
for timber (Perrin et al, 2008). The National Forest
Inventory (Forest Service 2007) estimated the total tim-
ber volume of broadleaf forest at 11 million m3 but,
based on current production levels, the current standing
value of sawlog output from native woodland is esti-
mated to be only €1.4 million per year.
Fuelwood
Recently, demand for fuelwood has increased as more
households install wood-burning stoves.xi Also, national
policy on renewable energy has set a target of 30% for
woody biomass fuel in peat-fired power stations by 2015.
This demand has bolstered hardwood prices and has led to
an expansion in the fuelwood market from around 60,000
m3 (Blackstock and Binggeli 2000) to 200,000 m3 with an
estimated value of €29 million per year (Coford 2011).
Although supplied partly from short-rotation forest, this
increase is providing an incentive for improved silvicultural
practices, including more regular thinning. Using the fol-
lowing assumptions (that one fifth of the existing area of
native woodland is thinned or is subject to wood collection
annually, fuelwood price is €50 m-3 and potential volumes
are 10-20 m3 ha-1), the current area of native woodland
could provide a gross income of €2-4 million per year.
Supporting services
Biodiversity and habitat value
Supporting ecosystem services underpin all the cultural,
regulating and provisioning services in one manner or
another. Native woodland tends to contain a greater num-
ber of species than planted forest (Sweeney et al. 2010),
but a limited knowledge of ecosystem processes makes it
extremely difficult to attribute a value to biodiversity.
Some information can be obtained indirectly through the
valuation of the benefits associated with the ecosystem ser-
vices outlined above. For instance, the potential for wildlife
sighting contributes to the amenity value of native wood-
land and should be captured within cultural ecosystem
service values. Of non-use values measured in UK surveys,
Garrod and Willis (1997) reported that biodiversity
increases willingness-to-pay by 70% compared with basic
forestry scenarios.
Threats to Ireland’s native woodlands
A recent report on the status of EU Protected Habitats
and Species (NPWS 2008) describes the condition of the
four main types of Irish native woodlands designated
under the Habitats Directive. Bog woodland is classified as
“poor”, while old oak (mainly Quercus petraea) woodland,
alluvial woodland and yew (Taxus baccata) woodland are
each considered to be “bad”. These ratings result from a
combination of factors: spatial fragmentation; invasion of
unwanted plant species; browsing by deer, grazing by live-
stock and grey squirrel (Sciurus carolinienis) damage; and
a prolonged absence of management. Each of these factors
is discussed below.
Ireland’s native woodlands are highly fragmented with
most being less than five hectares in size (Perrin et al,
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2008). Twenty-five percent contains only three or four spe-
cies (Gallagher et al. 2001; Perrin and Daly 2010). Fragmen-
tation reduces the potential for colonisation by other fauna
and flora. Climate change is likely to exacerbate this pro-
blem as specific habitats may decline and thus become
even more isolated. Some spatial connectivity is provided
by overlapping species or coniferous plantations and by Ire-
land’s extensive network of hedgerows (Pithon et al., 2005;
Foulkes et al., 2013).
Invasive plant species are a serious problem. Rhodo-
dendron (R. ponticum) was identified at 25% of the sites
listed in the National Survey of Native Woodlands (Per-
rin et al, 2008). Other invasive species include cherry
laurel (Prunus iaurocerus), Himalayan balsam (Impatiens
glandulifera) and giant hogweed (Heracleum mantegaz-
zianum) as well as naturalised beech and sycamore.
Rhododendron is a particular problem due to its spread-
ing habit which shades out ground flora and tree seed-
lings (Barron 2007). While its flowers attract insects, the
toxicity of its foliage reduces its attraction to native
insect species (Cross 1975; Judd and Rotherham 1992).
Populations of introduced grey squirrel and deer have
increased dramatically in size due to the extensive plant-
ing of coniferous forest. Numbers of semi-native red
deer (Cervis elaphus) and introduced sika (Cervus nip-
pon) and fallow deer (Dama dama) increased by 565%,
353% and 174% respectively between 1978 and 2008
(Carden et al. 2011). According to Purser et al. (2009),
deer browsing is now having a serious impact on forest
productivity, and planting of broadleaf forest in areas
with large deer populations has become almost unten-
able.xii In addition, regeneration in many woodlands is
prevented by livestock grazing.
Many of these problems are themselves symptoms of a
pervasive problem of under-management of woodlands
(Perrin et al, 2008). Many of Ireland’s woodlands are now
over-mature and vulnerable to storm damage, pests or dis-
ease including the recent arrival of ash dieback (Chalara
fraxinea T. Kowalski). Many have passed through owner-
ship changes, periods of political instability and economic
recessions, and have not received any silvicultural manage-
ment for generations (Cross 2012; Perrin et al. 2008). Tim-
ber output is not an objective of the majority of native
woodland owners, although the current value of fuelwood
is an incentive for improved management including the
control of invasive species. The National Forest Inventory
(Forest Service 2007) reported that trees in almost all oak
woodlands had not been pruned or shaped. Results from
the National Survey of Native Woodlands (Perrin et al,
2008) confirmed that only 3.8% of timber was of market-
able quality. The small stock of native woodland and lack
of management means that the supply chain and market
are undeveloped with much sold timber derived from
storm-damaged trees.
Forestry assistance schemes and their
effectiveness
The Native Woodland Scheme (NWS) was launched in
2001 and provides support to landowners through grants,
annual premium payments, and partial subsidies for deer
fencing. The NWS consists of two elements; ‘NWS1 Con-
servation’ providing an incentive for the restoration of
degraded woodlands and ‘NWS2 Establishment’ support-
ing new plantings. This scheme has been complemented
by other schemes, such as the Woodland Improvement
Scheme, which aims to improve the condition of existing
woodland for timber output, and the Neighbourwood
Scheme, which encourages applications from communities
for amenity plantings. In addition, the standard Afforesta-
tion Scheme, which is focused on commercial plantings,
contains a 10% requirement for broadleaf forest. Between
2002 and 2011, 2,542 hectares of existing native woodland
were restored and 1,053 hectares of new native woodlands
planted. However, state financial support has been incon-
sistent and this has discouraged foresters and landowners.
Element 1 of the NWS has been suspended even though
the problems of invasive species and deer browsing remain
as serious as ever. Rhododendron removal is expensive
(€2,500 - 3,500 ha-1) and its profuse seeding means that
regular inspection is needed to ensure control is effective.
Deer control is also expensive because as the animals re-
colonise woodlands where fencing is inadequate. Culling is
both difficult and expensive, especially when uncoordi-
nated amongst neighbouring landowners.
An assessment of the effectiveness of the NWS was con-
ducted by the authors. Ten native woodland areas were
surveyed that were either privately or publicly owned. Six
of the sites had received support through NWS1 and four
were new woodlands supported by NWS2 (Table 1).
Using their collective forestry expertise, the authors rated
five attributes of natural capital value of each area on a
scale of 1-5, where 1 indicated low potential and 5 high
potential. The attributes were biodiversity, public recrea-
tion use, private use, water quality/angling and timber
potential. Results of the scoring process indicated that
each of the sites has potential to support biodiversity
objectives by providing a diverse woodland habitat. Eight
of the sites lie within the catchment of watercourses and
three of these are of angling or amenity value and have the
potential to contribute to improved water quality, moder-
ate run-off and improve salmonid habitat. However, signif-
icant problems with deer were evident at six sites or
invasive plant species at five sites. Only six of the ten sites
were given ratings for public recreation. Four of these
were considered to have moderate potential (i.e. a score of
3 or higher). The three sites rated for private use all had
moderate potential.
In view of high importance of cultural services
described above, the results of this survey suggest ways
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in which more support from the NWS could increase
the natural capital value of native woodland. In particu-
lar, a more strategic and targeted approach to planting
could increase public and private benefits by focusing
incentives on the ecosystem service value of woodland.
Support for planting broadleaf species has proven to be
popular with landowners and local communities for a
variety of reasons including amenity, biodiversity and
timber production. However, the levels of promotion
and financing have been inadequate to foster a coordi-
nated approach. Forest Service officials are working to
promote coordination between forest and agricultural
agencies and amongst landowners at local level. Success-
ful targeting to maximise ecosystem service values can
only be achieved by cultivating a high awareness of the
scheme benefits, including ecosystem services, based on
sustained support and grant availability.
Opportunities
Potentially, expanding the area of native woodland could
generate substantial economic value. Biodiversity could be
increased, particularly if new plantings were intentionally
located to provide connectivity between existing scattered
woodlands and/or with ancient woodlands. The relatively
high value placed by the public on the amenities asso-
ciated with new mixed and deciduous woodland (Upton et
al. 2012a) (including the prospect of wildlife sightings) also
means that new woodlands could provide recreation
opportunities, with added benefits to health and specialist
tourism. These benefits would follow particularly if plant-
ings were located close to towns or areas that currently
have limited natural recreation destinations. Some transfer
of recreation from exotic forests might also occur. How-
ever, extrapolation of earlier estimates of use by infrequent
woodland visitors suggests that an expansion of native
woodland to an area equaling that of the total current for-
est could attract 15%-20% more visits overall.
At present, the value of regulating ecosystem services is
small simply because the area of woodland is small. How-
ever, a coordinated expansion of woodland along rivers
that are important to wildlife or for water abstraction
would do much to protect against bankside erosion and to
improve water quality. There could be additional benefits
in terms of reduced costs for water purification and the
treatment of waste water required to avoid adding further
nutrients into the ecosystem.xiii Coordinated planting of
riversides and catchments could further improve salmonid
habitats and the angling value of rivers.
An expansion of woodland area should also contribute
to the moderation of flood risk as discussed above.
Although this impact on downstream flooding may apply
only up to a threshold, any relief would be welcome given
that considerable costs associated with flooding, especially
in catchments containing urban areas. Damage from
flooding in Cork City in 2009 is estimated to have cost
€80-€100 million.xiv Although it would not have prevented
this particular incident, allocating a proportion of catch-
ment area to woodland or alluvial woodland could contri-
bute to a reduction in this risk.
Carbon sequestration by Irish native woodland is cur-
rently low as noted above. However, trees planted under
the NWS are already contributing to the carbon balance.
Table 1 Assessment of potential natural capital value and possible threats to ten native woodland areas that have
received NWS support since 2003.
Parameter Woodland Location
Sligo Galway Central Mayo West Mayo Wicklow Leitrim Offaly
a b c d
Date of inclusion in NWS 2003 2005 2011 2008 2004 2008 2005 2008 2003 2003
Ownership public private private public private private public public public public
Within 20 km of an urban area ✓ X X X ✓ X X ✓ ✓ ✓
Grant Scheme NWS1 NWS1 NWS2 NWS2 NWS2 NWS1 NWS2 NWS1 NWS1 NWS1
Area (ha) 60 24 5.7 7.8 20 5 8 20 40 107
Natural capital value score
Biodiversity 5 5 3 5 5 5 4 5 5 5
Public recreation 4 - 4 1 - 3 - 3 - 2
Private amenity use by owner - 3 - - 3 - 4 - - -
Water quality / angling 2 2 1 3 1 1 - 1 - 1
Timber potential 1 2 4 1 4 1 2 1 3 5
Threat
Deer ✓ X X X X ✓ ✓ ✓ ✓ ✓
Grey squirrel ✓
Invasive plant species a ✓ ✓ X X X ✓ X X ✓ ✓
a invasive species, e.g. rhododendron
Bullock et al. New Zealand Journal of Forestry Science 2014, 44(Suppl 1):S4
http://www.nzjforestryscience.com/content/44/S1/S4
Page 6 of 10
An expansion of woodland to an area equal to that of
the current forested area could ultimately provide for
the sequestration of 1.4 m t C yr-1 on the basis of the
indices referenced earlier. This sequestration would be
worth €100 million per year on the basis of an average
CO2 value of €20 per tonne on the European Emissions
Trading Scheme or as much as €180 million per year if
priced in terms of reduced abatement costs.xv
The regular thinning of woodland is compatible with
net sequestration. Thinnings can contribute to renew-
able energy targets without impacting on tree growth.
Should trees ultimately be harvested for roundwood, an
expansion equal to the current area of forest could add
280 million m3 over the full rotation. In gross terms, this
would be worth €200 million per year or €60 million in
thinnings, although this figure includes state-transfer
payments. In practice, the actual output of wood pro-
ducts would depend on the objectives of woodland own-
ers. Rather few owners have been disposed to plant for
timber as income fails to cover costs until near the end of
the rotation period (Phillips 2006), at least prior to the
recent upsurge in the value of thinnings. Nevertheless,
the potential is there to create a more sophisticated and
valuable hardware sector.
Approximate estimates of the current economic value
of natural ecosystem services provided by Ireland’s
native woodland are shown in Table 2. This Table also
contains an illustration of the possible benefits resulting
from an expansion of woodland by up to 25%, 50% or
100% of the total current forested area. The risk of dou-
ble counting in relation to health, biodiversity or carbon
sequestration is limited, as noted above. Those estimates
associated with greater levels of expansion are inevitably
more uncertain as there is insufficient information to
suggest where woodlands would be planted. A halving
of the visitor willingness-to-pay values, wood product
and fuelwood values would similarly reduce the esti-
mated economic benefits of expanding the current forest
area. Diminishing returns could eventually set in for
some ecosystem services such as amenity, while for
others, such as timber and fuelwood, the future market
situation and response of landowners is uncertain. An
expansion of this scale is more likely within certain
areas equivalent to 25% overall but with the possibility
that health- and water-related benefits could be triple
those given below.
Discussion
A lack of primary data on many ecological functions
frustrates attempts to translate the benefits of ecosystem
services into tangible economic outcomes. Our estimates
of the natural capital value of Ireland’s native woodland
are necessarily approximate. Nevertheless, they provide
evidence that this type of woodland has considerable
economic importance and that this should not be
ignored.
There is little doubt that native woodland is currently
threatened by spatial fragmentation, invasive species, deer
browsing, poor management and inconsistent state sup-
port for native forestry (Perrin et al. 2008; NPWS 2008;
Purser et al. 2009). Native forest resources are under pres-
sure from land-use change in developed and developing
countries. Such changes include forest plantations com-
prised of fast-growing non-native species and urban devel-
opment. In many countries, the loss of native forests has
had serious negative consequences including loss of biodi-
versity, increased landslides, soil erosion and flash flood-
ing, and deteriorating water quality. Given Ireland’s
temperate climate, the loss of ecosystem services provided
by native woodland may appear to be relatively minor.
Well-managed coniferous plantation forests planted on
appropriate soil types should not have a negative impact
on water quality and can still provide for amenity and
habitat for more generalist species (Pithon et al. 2005;
Irwin et al. 2013). However, while coniferous plantation
provides a baseline level of public goods, the public good
value of native woodland is likely to be much greater.
What is more pertinent is the opportunity cost of failing
to take into account the potential ecosystem service values
that could be realised by an expansion of native woodland
beyond its current very limited area. An expansion would
provide for more diverse types of recreation, associated
tourism income and benefits to health. It would provide a
long term carbon store, but also an option value for a
future wood processing and for climate change. If the
expansion is targeted so that the forested area approaches
20%-30% of land area as advocated by Peterken (2002),
there is the potential to realise benefits from specialist
recreation/tourism and biodiversity protection through the
connection of isolated pockets of woodland. Significant
cumulative benefits would also emerge for water quality,
aquatic ecology and the management of water supplies
and flooding. To realise these ecosystem service benefits at
lower levels of tree cover, would require rather precise tar-
geting that will not always be feasible or practical in a con-
text of private land ownership.
Conclusion
This paper has summarised the arguments for the pro-
tection and expansion of native woodlands. It has
demonstrated that native woodland has a significant nat-
ural capital value realised in terms of the contribution of
a variety of ecosystem services for human welfare. The
current area of native woodland covers just 1.4% of Ire-
land’s land area but is estimated to provide an ecosystem
service value of between €67 and €76 million per year. In
common with other countries, much of this economic
value is threatened from a variety of sources including
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fragmentation, invasive plant species, overgrazing/browsing
and lack of management. Some of these problems are so
severe that they can only be controlled through sustained
public funding and coordination between landowners. To
date, state support for restoration, management, promotion
and coordination has been inconsistent and inadequate
relative to the benefits supplied by native woodlands.
Significant economic benefits could be realised
through an expansion of the area of native woodland. In
particular, there are potential cumulative benefits to
recreation, tourism and biodiversity protection. The tar-
geting of support would ensure that these ecosystem
services are accompanied by significant benefits to water
quality and management. There is an opportunity to
realise significant economic value where concentrated
strategic planting can replace the current fragmented
wooded landscape with diversity and connectivity.
Endnotes
i Figures provided by National Parks and Wildlife Ser-
vice including Perrin et al. (2006)
ii http://ec.europa.eu/environment/nature/biodiversity/
comm2006/2020.htm
iii The figure was provided by Coillte (http://www.
coillte.ie/aboutcoillte/recreation) for visits to its own
landholding, although this represents the bulk of accessi-
ble forest in Ireland. The figure equates to that given that
Fitzpatrick Associates (2005) based on the median num-
ber of visits (6) made by people interviewed in forests.
iv The authors estimated the share of visits based on
frequency (as reported by Fitzpatrick Associates 2005)
as a proportion of the adult Irish population of 2.5 m.
They then multiplied these figures by the number of vis-
its for the respective population subsets multiplied by
the average willingness-to-pay value for each subset.
The estimated average willingness-to-pay values were:
€3.64 for frequent visits (>34 times per year); €7 (where
<34 times per year); and €20 for specialist visitors
(assumed 10 times per year). The total figure calculated
in this way (€168 million per year) compares with €97
million per year estimated by Fitzpatrick Associates





vi Insurance Ireland press release (11/2/14). Insurance
Ireland Members Estimate Claims Cost for December/
January Floods and Storms at €46 million.
vii Figures are a mixture of those produced by Indecon
(2003) and others obtained through personal communi-
cation with Inland Fisheries Ireland representatives in
County Mayo.
viii Figures provided by the Forest Service for 1998-
2010.
ix Cannell & Milne (1995) estimated total storage for
oak woodland at 211 t C ha-1.
x Current timber prices are available from Coillte
(http://www.coillte.ie/) and the Irish Timber Growers’
Association Forestry Yearbook, but hardwood supplies
are sporadic and prices were obtained through consulta-
tion with three milling companies. Phillips (2006) notes
that “there is no index” and quotes figures from Carey
& O’Connor (2004).
xi See, for example, http://www.teagasc.ie/forestry/
docs/advice/Teagasc_wood_energy_guide_edition3.pdf
xii According to Coillte, Newtownmountkennedy, Ire-
land; http://www.coillte.ie/
xiii For a discussion of the benefits see http://www.
ecorisk.ie Chapter 3 “Water”.
xiv Owens McCarthy insurance assessors as quoted in
The Irish Times (18/7/02)
xv As proposed by the UK Department of Energy and
Climate Change (2009).
Table 2 Approximate economic value of benefits from native woodland in Ireland - current and projected (€ millions
per annum)
Area/type of estimate Ecosystem benefit (€ millions per annum)




Best estimate 35 24 2-3 <1 2-8 1.4 2-4 67-76d
Possible additional future area
25% 65 40 4 3 45 25 12 194
50% 120 50 6 6 90 50 24 346
100% 150a 60 7 10 178 b 100 c 46 551
a based on total forest amenity value of €236 m, or a net €48 m addition after displacement from conifer plantations.
b representing an average of values while increased area is in growing phase and excluding carbon storage value.
c minimum roadside value after approximately 100 years, assuming that half the area is un-harvested or contains lower value species.
d figure excludes direct value for diodiversity and applies a lower range estimate for tourism compared with report produced for Woodlands of Ireland.
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